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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the 
regenerative capacity of a desiccant and make it recover 
its adsorption capacity quickly by retarding the 
adsorption of moisture in the treated air by the 
desiccant and by accelerating the increase of 
temperature of the regenerated air to decrease its 
relative humidity when the dehumidifying action of the 
desiccant is inadequate. 

SOLUTION: A controller 350 is provided for an auxiliary 
heating means 310 and a damper 370. When the 
dehumidifying action of a desiccant is inadequate, 
especially before the start, the controller actuates the 
auxiliary heating means 310 to heat the regenerated air 
and by adjusting the opening of the damper 370 controls 
the operation in such a manner as to decrease the flow 
rate of the regenerated air. By thus providing an 
operating mode preceding a start regenerated air of high 
temperature with a low relative humidity is produced and 
a desiccant rotor 103 can be regenerated to recover a 

good moisture-adsorption capacity. The auxiliary heating means 310 is useful not only in the 
operation mode of starting step but can also be used as an auxiliary means when the amount of 
heating of a heat pump is inadequate during operation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] DESHIKANTO which adsorbs the moisture in processing air in a processing air path, 
and is reproduced in a regeneration air path, In the HVAC system equipped with the heat pump 
which makes processing air the source of the low fever, operates considering regeneration air as 
a source of high temperature, and supplies the heat for DESHIKANTO playback to regeneration 
air The HVAC system characterized by having a means to control the water adsorption rate to 
DESHIKANTO of said processing air path, and a means to promote the temperature up of the 
regeneration air of said regeneration air path. 

[Claim 2] Said regeneration air temperature up means is a HVAC system according to claim 1 
characterized by decreasing the flow rate of the regeneration air in the path of regeneration air, 
and raising the temperature of regeneration air. 

[Claim 3] Said regeneration air temperature up means is a HVAC system according to claim 2 
characterized by decreasing the flow rate of regeneration air by controlling the rotational 
frequency of the blower of regeneration air. 

[Claim 4] Said regeneration air temperature up means is a HVAC system according to claim 1 to 
3 characterized by raising the temperature of regeneration air using the auxiliary heating means 
arranged to the upstream of DESHIKANTO of a regeneration air path. 
[Claim 5] Said rate-of-adsorption control means is a HVAC system according to claim 1 
characterized by controlling a water adsorption rate by suspending circulation of the processing 
air in a processing air path. 

[Claim 6] Said rate-of-adsorption control means is a HVAC system according to claim 1 
characterized by controlling a water adsorption rate by circulating processing air to the bypass 
passage bypassed to the upstream from the downstream of DESHIKANTO prepared into the 
processing air path. 

[Claim 7] Said rate-of-adsorption control means is a HVAC system according to claim 1 
characterized by controlling a water adsorption rate by controlling the rotational frequency of 
the blower of processing air. 

[Claim 8] DESHIKANTO which adsorbs the moisture in processing air in a processing air path, 
and is reproduced in a regeneration air path, In the control approach of the HVAC system 
equipped with the heat pump which makes processing air the source of the low fever, operates 
considering regeneration air as a source of high temperature, and supplies the heat for 
DESHIKANTO playback to regeneration air The control approach of the HVAC system 
characterized by promoting the temperature up of the regeneration air of said regeneration air 
path while controlling the water adsorption rate to DESHIKANTO of said processing air path. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the HVAC system which starts a HVAC system, 
especially enabled it to regenerate DESHIKANTO by the adsorption treatment of moisture by 
DESHIKANTO, and heat pump continuously. 
[0002] 

[Description of the Prior Art] Drawing 5 is the conventional technique indicated by 
USP4,430,864, a nd this has the processing air path A, the regeneration air path B, two 
DESHIKANTO beds 103A and 103B, and the heat pump 200 that performs playback of 
DESHIKANTO, and cooling of processing air. Using the heat exchanger 210,220 by which this 
heat pump 200 was laid under the two DESHIKANTO beds 103A and 103B as a height heat 
source, one DESHIKANTO bed passes processing air and performs an adsorption process, and 
DESHIKANTO of another side passes regeneration air and performs a playback process. After 
this air-conditioning processing is performed predetermined time, the method diverter valve 
105,106 of four is switched, playback and processing air are passed on a reverse DESHIKANTO 
bed, and a reverse process is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above Prior arts, since the heat source and 
each DESHIKANTO of height of heat pump 200 were unified, respectively, the load of the heating 
value equivalent to air conditioning effectiveness deltaQ is carried out to heat pump 
(refrigerator) as it is. That is, effectiveness beyond the capacity of heat pump (refrigerator) 
cannot be taken out. Therefore, only the effectiveness which complicated equipment is not 
acquired. 

[0004] Then, while allotting the elevated-temperature heat source 220 of heat pump to the 
regeneration air path B t heating regeneration air, allotting the low-temperature heat source 240 
of heat pump to the processing air path A and cooling processing air as shown in drawing 6 in 
order to solve such a trouble, it is possible to form the heat exchanger 104 which performs 
sensible-heat exchange by Hazama of the processing air after DESHIKANTO 103 passage, and 
the regeneration air before DESHIKANTO 103 passage. Here, DESHIKANTO 103 uses the 
DESHIKANTO rotor rotated ranging over the both sides of the processing air path A and the 
regeneration air path B. 

[0005] Since the cooling effect (deltaQ) which combined the cooling effect by sensible-heat 
exchange of Hazama of processing air and regeneration air can be acquired besides the cooling 
effect by heat pump by this as shown in the humidity chart of drawing 7 , effectiveness higher 
than the HVAC system of drawing 5 can be acquired with a compact configuration. 
[0006] however, also in the HVAC system of this configuration, when DESHIKANTO carry out 
natural moisture absorption, wait by case like [ at the time of the start up after a long-term halt 
of a system ] and moisture absorption capacity have decline, as a dotted line show in drawing 7 , 
sufficient moisture absorption cannot be perform from processing air at the beginning of 
operation, but, as for a DESHIKANTO outlet, temperature seldom rise (condition (L)). Therefore, 
the temperature gradient of the processing air in the sensible-heat heat exchanger 104 and 



JP-A-H 10-54586 



Page 4 



regeneration air is small, a heat exchanger duty becomes small, and regeneration air cannot fully 
be heated, but elevated-temperature heat-source 220 inlet temperature of the heat pump of 
regeneration air also becomes low (condition (R)). Even if it operated heat pump from such a 
condition, since regeneration air was not fully able to be heated (condition (T)), therefore the 
moisture absorption capacity of DESHIKANTO was not recovered, there was a problem to which 
the standup of a system becomes late. 

[0007] This invention enables prompt recovery of the moisture absorption capacity of 
DESHIKANTO in view of the above-mentioned technical problem, and it aims at offering the 
HVAC system excellent in the starting characteristic. 
[0008] 

[Means for Solving the Problem] Invention which was made in order that this invention might 
solve the above-mentioned technical problem, and was indicated by claim 1 DESHIKANTO which 
adsorbs the moisture in processing air in a processing air path, and is reproduced in a 
regeneration air path, In the HVAC system equipped with the heat pump which makes processing 
air the source of the low fever, operates considering regeneration air as a source of high 
temperature, and supplies the heat for DESHIKANTO playback to regeneration air It is the HVAC 
system characterized by having a means to control the water adsorption rate to DESHIKANTO 
of said processing air path, and a means to promote the temperature up of the regeneration air 
of said regeneration air path. 

[0009] Since the relative humidity of regeneration air is reduced and the ability to regenerate of 
DESHIKANTO is heightened by promoting the temperature up of regeneration air by such 
configuration while controlling the water adsorption rate of the processing air by DESHIKANTO 
when a dehumidification operation of DESHIKANTO is not enough, the adsorption capacity force 
of DESHIKANTO can be recovered early. 

[0010] Invention according to claim 2 is a HVAC system according to claim 1 characterized by 
said regeneration air temperature up means being what decreases the flow rate of the 
regeneration air in said regeneration air path, and raises the temperature of regeneration air. 
Adjusting damper opening etc. occurs as the reduction approach of a flow rate, a rate of 
adsorption can be controlled by the simple means, and the operational status which suited the 
situation can be acquired. 

[001 1] Since said regeneration air temperature up means is a HVAC system according to claim 2 
characterized by decreasing the flow rate of regeneration air by controlling the rotational 
frequency of the blower of regeneration air, invention according to claim 3 can control a rate of 
adsorption correctly. Since invention according to claim 4 is a HVAC system according to claim 
1 to 3 characterized by being what raises the temperature of regeneration air using the auxiliary 
heating means arranged to the upstream of DESHIKANTO of a regeneration air path, it can make 
the ability to regenerate recover said regeneration air temperature up means quickly using an 
auxiliary heat source. 

[0012] Since invention according to claim 5 is a HVAC system according to claim 1 
characterized by said rate-of-adsorption control means being what controls a water adsorption 
rate by suspending circulation of the processing air in a processing air path, it can control a rate 
of adsorption with the simplest means. Since invention according to claim 6 is a HVAC system 
according to claim 1 characterized by said rate-of-adsorption control means having the bypass 
passage bypassed from the downstream of DESHIKANTO to the upstream in a processing air 
path, it is a comparatively easy means and a rate of adsorption can be controlled by moreover 
adjusting a bypass flow rate. 

[0013] Invention according to claim 7 is a HVAC system according to claim 1 characterized by 
said rate-of-adsorption control means controlling the water adsorption rate of DESHIKANTO by 
controlling the engine speed of the blower of processing air. A rate of adsorption is controllable 
also by this. 

[0014] DESHIKANTO which invention according to claim 8 adsorbs the moisture in processing air 
in a processing air path, and is reproduced in a regeneration air path, In the control approach of 
the HVAC system equipped with the heat pump which makes processing air the source of the 
low fever, operates considering regeneration air as a source of high temperature, and supplies 
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the heat for DESHIKANTO playback to regeneration air While controlling the water adsorption 
rate to DESHIKANTO of said processing air path, it is the control approach of the HVAC system 
characterized by promoting the temperature up of the regeneration air of said regeneration air 
path. 
[0015] 

[Embodiment of the Invention] Hereafter, one example of the desiccant air conditioner 
concerning this invention is explained with reference to a drawing. Drawing 1 is the 1st example 
of this invention, and it is drawing showing the basic configuration of a HVAC system, among 
these the configuration of the part of the steamy compression-equation heat pump 200 forms 
the cycle in which a steamy compression equation refrigerating cycle is formed in by using a 
compressor 260, an evaporator 240, a condenser 220, and an expansion valve 250 as 
configuration equipment, and an evaporator 240 makes the processing air and heat exchange 
relation after DESHIKANTO 103 passage, and nothing and a condenser 220 make the 
regeneration air and the heat exchange relation before DESHIKANTO 103 passage. Like what 
was explained in drawing 6 , the DESHIKANTO rotor 103 is constituted so that DESHIKANTO 
may rotate in a predetermined cycle ranging over the both sides of the processing air path A and 
the regeneration air path B. 

[0016] The processing air path A is connected with air-conditioning space and suction opening 
of the blower 102 of a ****** necessity through a path 107. The delivery of a blower 102 is 
connected with the DESHIKANTO rotor 103 through a path 108. The outlet of the processing air 
of the DESHIKANTO rotor 103 is connected through the sensible-heat heat exchanger 104 and 
path 109 which have regeneration air and a heat exchange relation. The outlet of the processing 
air of the sensible-heat heat exchanger 104 is connected with an evaporator (condensator) 240 
through a path 110. Connecting the outlet of the processing air of an evaporator 240 with a 
humidifier 105 through a path 1 1 1 , it connects through the processing air outlet and path 112 
used as an air supplying opening, and the outlet of the processing air of a humidifier 105 forms 
the cycle of processing air. 

[0017] On the other hand, the regeneration air path B connects a playback air inlet with suction 
opening of the blower 140 for open air installation through a path 124. The delivery of a blower 
140 is connected with processing air and the sensible-heat heat exchanger 104 which has a heat 
exchange relation. The outlet of the regeneration air of the sensible-heat heat exchanger 104 is 
connected with a condenser (heater) 220 through a path 1 26. The outlet of the regeneration air 
of a condenser (heater) 220 is connected with the auxiliary heating means 310 through a path 
127. The outlet of the regeneration air of the auxiliary heating means 310 is connected through 
the playback air inlet and path 128 of the DESHIKANTO rotor 103. Connecting the outlet of the 
regeneration air of the DESHIKANTO rotor 103 with a damper 370 through a path 129, it 
connects with outer space through a path 1 30, and the outlet of a damper 370 takes in 
regeneration air from the outside by this, and forms the cycle exhausted outside. In addition, 
alphabet K-U enclosed with with a circle is a notation which shows drawing 2 and corresponding 
air condition among drawing. 

[0018] The controller 350 is formed in the auxiliary heating means 310 and the damper 370. 
Especially this adjusts the opening of a damper 370 and performs an operation control which 
d ecreases the flow rate of regeneration air while it operates the auxiliary heating means 310 and 
heats regeneration air before starting, when a dehumidification operation of DESHIKANTO is not 
enough. At this time, heat pump 200 and the blower 102 of processing air are not operated, 
neither processing air and playback air cooling nor heating is performed in an evaporator 240 and 
a condenser 220, and processing air is controlled not to flow. 

[0019] Next, actuation of a case as DESHIKANTO carried out natural moisture absorption and 
moisture absorption capacity has declined like [ at the time of the start up after a long-term 
halt ] in the DESHIKANTO HVAC system which makes a heat source the heat pump constituted 
as mentioned above is explained with reference to the humidity chart of drawing 2 . Such an 
operation gestalt is a thing which enables smooth starting at the time of the start up after a 
long-term halt of a system and to perform for accumulating. The pressure up of the open air 
(condition Q) used as regeneration air is attracted and carried out to a blower 140 through a 
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path 124, and it is sent to the sensible-heat heat exchanger 104. It passes in the sensible-heat 
heat exchanger 104, not performing heat exchange, therefore not carrying out the temperature 
rise of the regeneration air, since processing air is not flowing. 

[0020] Although the regeneration air which came out of the sensible-heat heat exchanger 104 is 
sent to a condenser (heater) 220 through a path 126, since heat pump has stopped, the 
temperature rise of it is not carried out, but it is passed as it is (condition S). Although the 
regeneration air which came out of the condenser (heater) 220 is heated in the auxiliary heating 
means 310 through a path 127, at this time, the flow rate of regeneration air is decreasing with 
the damper 370, can carry out a temperature rise to 60-80 degrees C as well as [ since the heat 
capacity of air is small ] the case where it is finally operated with the rated load with few 
amounts of heating (condition T), and can obtain regeneration air with low relative humidity. The 
regeneration air to which it came out of the auxiliary heating means 310, and relative humidity 
fully fell passes the DESHIKANTO rotor 103, removes the moisture of a DESHIKANTO rotor, and 
carries out a retroaction. The regeneration air which passed the DESHIKANTO rotor 103 is 
thrown away outside as exhaust air through a path 1 29 and a damper 370. 

[0021] Thus, as operation mode before starting, even when DESHIKANTO 103 carries out natural 
moisture absorption by long-term halt and moisture absorption capacity is declining, while the 
auxiliary heating means 310 heats regeneration air, before starting The opening of a damper 370 
is adjusted, the flow rate of regeneration air is decreased, by making hot regeneration air with 
low relative humidity required for playback of DESHIKANTO 103, DESHIKANTO 103 can be 
reproduced and sufficient moisture absorption capacity can be recovered. 
[0022] Next, after completing the starting preparation made into the condition that did in this 
way and the moisture absorption capacity of DESHIKANTO was fully recovered, an operation of 
this example after starting is explained with reference to the cycle shown as the continuous line 
of drawing 7 . Although the pressure up of the (processing air: condition K) introduced is 
attracted and carried out to a blower 102 through a path 107 in the processing air path A and it 
is sent to the DESHIKANTO rotor 103 through a path 108 Since there is sufficient 
dehumidification capacity for DESHIKANTO also at the time of starting according to this 
example, the moisture in processing air is adsorbed by the desiccant of a DESHIKANTO rotor, 
and while absolute humidity falls, the temperature rise of the air is carried out with a heat of 
adsorption (condition L). Humidity falls, it is sent to the sensible-heat heat exchanger 104 
through a path 109, and heat exchange of the air which carried out the temperature rise is 
carried out to the open air (regeneration air), and it is cooled (condition M). Through a path 110, 
the processing air which came out of the sensible-heat heat exchanger 104 passes an 
evaporator (condensator) 240, and is cooled (condition N). The cooled processing air is sent to a 
humidifier 105, carries out a temperature fall by the isenthalpic process (condition P), and is 
returned to air-conditioning space by water injection or evaporation type humidification as air 
supply through a path 112. 

[0023] On the other hand, in the regeneration air path B, a damper 370 is fully opened with 
starting by the controller 350, and the auxiliary heating means 310 operates as follows in the 
condition of having been stopped. The pressure up of the open air (condition Q) used as 
regeneration air is attracted and carried out to a blower 1 40 through a path 1 24, and it is sent to 
the sensible-heat heat exchanger 104. In the sensible-heat heat exchanger 104, heat exchange 
is carried out to processing air, and a temperature rise is carried out (condition R). The 
regeneration air which came out of the sensible-heat heat exchanger 104 is sent to a condenser 
(heater) 220 through a path 1 26, and is heated to 60-80 degrees C (condition S), and relative 
humidity falls. The regeneration air to which it came out of the condenser (heater) 220, and 
relative humidity fell passes the auxiliary heating means 310 as it is through a path 127 
(condition T), removes the moisture of a DESHIKANTO rotor, and carries out a retroaction. The 
regeneration air which passed the DESHIKANTO rotor 103 is thrown away outside as exhaust air 
through a path 1 29, the damper 370 fully opened with starting, and a path 1 30. 
[0024] Next, the cycle of the steamy compression equation refrigerating cycle part of a 
DESHIKANTO HVAC system is explained. With an evaporator (condensator) 240, the latent heat 
of vaporization is taken from the processing air which came out of DESHIKANTO 103, and it 
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evaporates, and after being drawn in by the compressor 260 and compressed into it through a 
path 204, a refrigerant flows into a condenser (heater) 220 through a path 201 , and the heat of 
condensation is emitted to the regeneration air before flowing into DESHIKANTO 103, and it 
condenses it. After the condensed refrigerant results in an expansion valve 250 through a path 
202 and carries out reduced pressure expansion there, it flows back to an evaporator 
(condensator) 240. 

[0025] Thus, after decreasing the flow rate of regeneration air first, reproducing DESHIKANTO 
according to the process of the starting preparation which builds hot regeneration air with low 
relative humidity and recovering sufficient moisture absorption capacity Since ventilation of a 
processing air network and operation of heat pump are started and the temperature of the 
sensible-heat heat exchanger outlet of the regeneration air which increases immediately after 
the temperature of the DESHIKANTO outlet of processing air starting, therefore has it and a 
heat exchange relation also rises, According to an operation of heat pump, the playback air 
temperature of a condenser outlet also becomes high, and regeneration air with low relative 
humidity is obtained, therefore sufficient ability to regenerate is immediately obtained after a 
start up. Therefore, the HVAC system excellent in the starting standup property can be offered. 
[0026] In addition, that what is necessary is to use this only when recovering the ability to 
regenerate for a short time although the auxiliary heating means 310 was established in this 
example, since cheap equipment was desirable, the electric heater was adopted in the example, 
but even if it uses heat pump as other heating approaches, it does not interfere. This auxiliary 
heating means 310 moreover, not only in the time of the operation mode of starting preparation 
If you may use it during operation as an auxiliary means when the amount of heating of heat 
pump is not enough, an elevated temperature tends to acquire an auxiliary heating means like an 
electric heater compared with heat pump in such a case and it is going to acquire an elevated 
temperature by heat pump conversely Since the compression ratio of a compressor becomes 
excessive, auxiliary heating apparatus is the upstream of DESHIKANTO of regeneration air, and 
preparing in the downstream of a condenser is desirable. 

[0027] Moreover, by the controller 350, when a dehumidification operation of DESHIKANTO is 
not enough, while the auxiliary heating means 310 heats regeneration air before starting, the 
auxiliary heating means 310 and especially the damper 370 Although controlled for a damper 370 
to close and to decrease the flow rate of regeneration air It does not interfere, even if it uses a 
means to use a means to detect having exceeded the setup time as a means to detect that a 
dehumidification operation of DESHIKANTO is not enough before starting, by the timer which 
times the elapsed time after full open shutdown, and to detect the amount of moisture 
absorption with the weight of DESHIKANTO. moreover, as a means of the decision which 
completes the operation mode of the aforementioned starting preparation After passing through 
the operation mode of the aforementioned starting preparation fixed time, by the timer once 
surely May constitute so that it may start by ending the operation mode of starting preparation, 
and the phenomenon whose endoergic operation by DESHIKANTO is lost after it detects the 
playback air temperature after DESHIKANTO passage and playback finishes into the operation 
mode of starting preparation is used. It does not interfere, even if it constitutes so that it may 
start by ending the operation mode of starting preparation by this playback air temperature 
having risen and having exceeded constant value. Moreover, a relative humidity difference is 
detected at the entrance of DESHIKANTO of processing air, and even if it judges because this 
relative humidity difference is smaller than a predetermined value, it does not interfere. 
[0028] Drawing 3 is the 2nd example of this invention. In this example, although the configuration 
of the part of the steamy compression equation heat pump 200 of a HVAC system is the same 
as the 1st example, while omitting the auxiliary heating means of the path of regeneration air, the 
damper 380 is formed into the path 381,382 bypassed from the downstream of DESHIKANTO for 
the path of processing air at the inlet port of the blower which is the upstream, and the bypass 
path. Thereby, like said 1 st example, like [ at the time of the start up after a long-term halt ] in a 
DESHIKANTO HVAC system, when DESHIKANTO carries out natural moisture absorption and 
moisture absorption capacity has declined, DESHIKANTO is preponderantly reproduced as 
operation mode before starting. And while operating heat pump 200, after the controller 350 
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adjusted the opening of the damper 370 of regeneration air and decreasing a playback air 
content, a temperature rise is heated and carried out with the condenser 220 of heat pump 200, 
relative humidity is reduced, and the ability to regenerate is heightened. On the other hand, the 
bypass damper 380 of processing air is opened, bypass circulation of the processing air is carried 
out by Hazama of a blower 102 and DESHIKANTO 103, by stopping the hydration from the 
outside of processing air, the water adsorption to DESHIKANTO is controlled and playback of 
DESHIKANTO is promoted. 

[0029] A case as DESHIKANTO carries out natural moisture absorption by long-term halt and 
moisture absorption capacity is declining about actuation of the DESHIKANTO HVAC system of 
the 2nd example is explained with reference to the humidity chart of drawing 4 . It is mixed with 
the bypass air after DESHIKANTO passage (condition L) (condition J), and the pressure up of 
the processing air (condition K) introduced is attracted and carried out to a blower 102 through a 
path 107, it is sent to the DESHIKANTO rotor 103 through a path 108, and the moisture in air is 
adsorbed by the desiccant of a DESHIKANTO rotor, and while absolute humidity falls, the 
temperature rise of the air is carried out with a heat of adsorption (condition L). The amount of 
water adsorption in this adsorption process is the difference of Condition J and Condition L, 
becomes less than the amount of adsorption from the condition K at the time of usual operation 
which closed the bypass to L, and can stop hydration. Humidity falls, the air which carried out 
the temperature rise branches to two, and one side is sent to the sensible-heat heat exchanger 
104 through a path 109. Carry out heat exchange to the open air (regeneration air), and are 
cooled (condition M), and through a path 110, pass an evaporator (condensator) 240 and it is 
cooled (condition N). It is sent to a humidifier 105, and a temperature fall is carried out by the 
isenthalpic process (condition P), and it is returned to air-conditioning space by water injection 
or evaporation type humidification as air supply through a path 112. Other branched one side is 
mixed with the processing air of Condition K through the bypass path 381,382 and the bypass 
damper 380 as aforementioned. 

[0030] On the other hand, regeneration air is attracted by the blower 140 through a path 124, 
the pressure up of (the condition Q) is carried out, and it is sent to the sensible-heat heat 
exchanger 104. It is in the condition in which processing air was cooled, the temperature rise 
was carried out itself (condition R), it was sent to the condenser (heater) 220 through the path 
126, and rat tail heat capacity decreased the flow rate with the damper 370 like the 1st example. 
It is heated by heat pump, finally a temperature rise is carried out to 60-80 degrees C (condition 
T), and relative humidity falls. The regeneration air to which relative humidity fell passes the 
DESHIKANTO rotor 103, removes the moisture of a DESHIKANTO rotor, and carries out a 
retroaction. The regeneration air which passed the DESHIKANTO rotor 103 is thrown away 
outside as exhaust air through a path 1 29. 

[0031] Thus, while making the ability to regenerate of regeneration air increase, the adsorption 
capacity force of DESHIKANTO 103 can be recovered as operation mode before starting by 
controlling the water adsorption of processing air. In addition, according to this operation gestalt, 
also in the operation mode before starting, processing air can be supplied to air-conditioning 
space a little at low humidity and low temperature. Moreover, the operation mode before starting 
is ended, and since the operation at the time of operation after shifting to the usual operation 
mode is the same as that of the 1 st example, explanation is omitted. 

[0032] In addition, in the 2nd example, even if it uses an auxiliary heating means for the lower 
stream of a river of the condenser 220 of the regeneration air path B like the 1st example, it 
does not interfere. Moreover, in the 1st and 2nd examples, by a controller 350 performing 
revolving speed control of a blower, and decreasing the flow rate of regeneration air as a means 
to use together with the means instead of a damper, or a damper, and performing revolving 
speed control of a blower similarly, decreasing the flow rate of processing air, and decreasing the 
contact airflow of processing air and DESHIKANTO, even if it controls the water adsorption to 
DESHIKANTO, it does not interfere. 
[0033] 

[Effect of the Invention] In the HVAC system which enabled it to regenerate DESHIKANTO by 
the adsorption treatment of moisture by DESHIKANTO, and heat pump continuously according 
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to this invention as explained above When a dehumidification operation of DESHIKANTO, such as 
the time of starting, is not enough, while controlling the water adsorption rate of the processing 
air by DESHIKANTO especially Since the relative humidity of regeneration air can be reduced, 
the ability to regenerate of DESHIKANTO can be heightened and the adsorption capacity force 
of DESHIKANTO can be recovered early, the HVAC system excellent in the starting 
characteristic and dependability can be offered. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the basic configuration of the 1 st example of the 
HVAC system concerning this invention. 

[Drawing 2] It is the explanatory view showing the DESHIKANTO air-conditioning cycle of the air 
of the HVAC system of drawing 1 in a humidity chart. 

[Drawing 3] It is the explanatory view showing the basic configuration of the HVAC system of 
the 2nd example of this invention. 

[Drawing 4] It is the explanatory view showing the DESHIKANTO air-conditioning cycle of the air 
of the HVAC system of drawing 3 in a humidity chart. 

[Drawing 5] It is the explanatory view showing the basic configuration of the conventional HVAC 
system. 

[Drawing 6] It is the explanatory view showing the configuration of an imagination HVAC system. 
[Drawing 7] It is the explanatory view showing the basic configuration of the HVAC system 
concerning the example of drawing 6 . 
[Description of Notations] 
102,140 Blower 

103 DESHIKANTO Rotor 

104 Sensible-Heat Heat Exchanger 
200 Heat Pump 

220 Evaporator 

240 Condenser 

260 Compressor 

310 Auxiliary Heating Means 

350 Controller 

370 Damper 

381,382 Bypass path 

A Processing air path 

B Regeneration air path 
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